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SUBSTRATE CONVEYING METHOD 



Background of the Invention 
Field of the Invention 

The present invention relates to a substrate processing 
apparatus used by combining with a wafer carrier for accommodat ing 
and conveying substrates, a substrate processing system, and a 
method for conveying substrates. 
Background Art 

It is a general practice in recent processes for manufacturing 
semiconductors to use a wafer carrier (substrate accommodating 
jig) from the point of view of convenience in accommodating and 
conveying semiconductor substrates. 

For example, an FOUP (front opening unified pod) , which is 
specified in the SEMI Standards, is generally used as a wafer 
carrier for accommodating and conveying wafers having a diameter 
of 300 mm, which is becoming the main stream. Information about 
the detailed dimensions and the like is found in the SEMI Standards , 
E57, El. 9, or E47.1. 

Fig. 2 is a schematic diagram for illustrating an automatic 
conveying method for a wafer carrier ( FOUP 1 ) in the production 
site where a plurality of substrate processing apparatuses 2, 



and shows an automatic conveyer of an FOUP 1 using OHT (overhead 
Hoist transfer) 3. 

In a semiconductor factory, wafers to be undergone various 
processing accommodated in an FOUP 1 are transferred between 
substrate processing apparatuses 2 . Since the FOUP 1 
accommodating a plurality of 300 mm-class wafers has a weight 
of 8 kg or more, it is difficult to transfer manually for safety 
reasons, and an automatic conveyer, such as OHT 3, is used. 

The OHT 3 is a typical automatic conveyer of the FOUP 1 in 
the bay of a semiconductor factory. Each of a plurality of 
substrate processing apparatuses 2 installed in a line is provided 
with a load port table 2a. and is constituted so that an FOUP 
1 conveyed from other substrate processing apparatuses 2 by the 
hoisting mechanism of the OHT 3 is placed on the load port table 
2a. 

Thus, in the substrate processing system wherein substrate 
processing apparatuses 2 are connected through OHT 3, since an 
FOUP 1 accommodating a plurality of substrates can be conveyed 
between apparatuses using OHT 3 , the system can be operated 
efficiently. 

However, since the FOUP 1 is conveyed at a relatively high 
level for example, over the head of the operator working in the 
factory for avoiding obstructs, there is a problem that if the 



FOUP 1 falls during conveying, the substrates in the FOUP 1 and 
members around the point where the FOUP 1 falls will be damaged. 

Especially in conveying using OHT 3, since the OHT 3 holds 
the top flange la on the upper surface of the FOUP 1, there is 
a danger that the FOUP 1 falls if the top flange la is damaged 
during conveying. 

If the FOUP 1 falls, there is danger that not only the 
accommodated wafers are damaged, but also the parts of the 
apparatus whereon the FOUP 1 falls . Normally, damage of the FOUP 
1 or the parts of the apparatus can be reduced by providing a 
netlike cover under the rail of the OHT 3 between the substrate 
processing apparatuses 2. However, no netlike cover can be 
provided because the FOUP 1 must be conveyed in the substrate 
processing apparatuses 2. Therefore, if the top flange la is 
broken when the OHT 3 holding the top flange la is ascended or 
descended above the substrate processing apparatuses 2, or if 
the top flange la of the OHT 3 is removed from the mechanism that 
holds the top flange la, the damage of the FOUP 1 and the parts 
of the substrate processing apparatuses 2 cannot be avoided. 
Especially in these cases, since the point whereon the FOUP 1 
falls is the load port table 2a for the delivery of the FOUP 1 
provided on the substrate processing apparatuses 2, the FOUP 1 
that has fallen collides against the load port table 2a and rebounds 
to surrounding members , or scatters to collide with surrounding 



members, these members or parts may be damaged. Also, the 
improvement of the safety of the operator working in the vicinity 
of the substrate processing apparatuses 2 must be considered. 

Furthermore, when an operator manually feeds the FOUP 1 to 
or takes the FOUP 1 out of the substrate processing apparatuses 
2 while the OHT 3 performs ascending or descending operations 
on the load port table 2a, the FOUP 1 fed by the OHT 3 may interfere 
with the FOUP 1 fed by the operator, causing hindrance to the 
operator ' s work . 

Summary of the Invention 

The present invention aims at the solution of the 
above-described problems, and the first object of the present 
invention is to minimize the damage of the members surrounding 
the substrate processing apparatus even if the wafer carrier falls 
down when it is moved, ascended, and descended above the substrate 
processing apparatus . 

The second object of the present invention is to prevent 
the wafer carrier from hindering the operator to feed the wafer 
carrier to and take the wafer carrier out of the substrate 
processing apparatus when the wafer carrier is moved, ascended, 
and descended above the substrate processing apparatus. 

According to one aspect of the present invention, there is 
provided a substrate processing apparatus for providing 
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predetermined processing to substrates brought from a load port 
door . The apparatus comprises a load port table on which a wafer 
carrier that accommodates a plurality of the substrates at the 
front of the load port door, and a shield plate provided so as 
to surround the load port table. 

According to another aspect of the present invention, a 
substrate processing system has a plurality of substrate 

U 

i~l processing apparatuses for providing predetermined processing 

3 

iO to substrates brought from a load port door. The apparatuses 

Iff are connected through conveyer means. Each of the substrate 

m 

to processing apparatuses comprises a load port table on which a 

H wafer carrier that accommodates a plurality of the substrates 

iu 

Q at the front of the load port door, a shield plate provided so 

13 

HI as to surround the load port table, and a door that can be opened 

or closed provided on the shield plate. The door of specified 
substrate processing apparatus is maintained in the closed state 
thereof at the time when the substrate processing apparatus to 
which the wafer carrier is conveyed is specified. 

According to another aspect of the present invention, a 
substrate processing system has a plurality of substrate 
processing apparatuses for providing predetermined processing 
to substrates brought from a load port door. The apparatuses 
are connected through conveyer means. Each of the substrate 
processing apparatuses comprises a load port table on which a 
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wafer carrier that accommodates a plurality of the substrates 
at the front of the load port door, a shield plate provided so 
as to surround the load port table , and a door that can be opened 
or closed provided on the shield plate. The door of specified 
substrate processing apparatus is maintained in the closed state 
thereof at the time when the wafer carrier conveyed by the conveyer 
means arrives above the load port table of the specified substrate 
If processing apparatus. 

According to another aspect of the present invention , amethod 

U 

jp for conveying substrates utilizing a substrate processing system 

IS 

jjjj wherein a plurality of substrate processing apparatuses 

p comprising a load port table surrounded by a shield plate having 

w 

P a door that can be opened or closed, connected through conveyer 

means, and a wafer carrier that accommodates a plurality of 

jy 

substrates is ascended or descended to bring the wafer carrier 
to or out of the load port table of each substrate processing 
apparatus. The door is maintained in the closed state thereof 
when the wafer carrier is brought in or out of the load port table 
using the conveyer means . 

According to another aspect of the present invention, since 
a shield plate is provided so as to surround the load port table, 
the falling or scattering of a wafer carrier can be prevented 
even if the wafer carrier is disconnected at the location above 
the load port table. 
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When a substrate processing apparatus in which awafer carrier 
is brought is specified, since the above -de scribed door of the 
substrate processing apparatus is kept closed, interference with 
the wafer carrier manually brought in can be inhibited. 

Since the door is kept closed when the wafer carrier conveyed 
from the other processing apparatus arrives at the location above 
the load port table, the manual feeding of the other wafer carrier 
can be inhibited while the former wafer carrier is fed on the 
Jpi load port table. 

m When the wafer carrier is brought in or out of the load port 

jjg table, since the lock mechanism is operated to keep the door closed, 

13 the interference of the wafer carrier conveyed by the conveyer 

y 

|3 means with the wafer carrier manually brought in or out can be 

H inhibited. 

Brief Description of the Drawings 

Fig. 1 is a perspective view showing the constitution of 
a substrate processing system according to an embodiment of the 
present invention. 

Fig. 2 is a schematic diagram for illustrating an automatic 
conveying method for a wafer carrier in the production site. 



Detailed Description of the Preferred Embodiments 

Fig. 1 is a perspective view showing the constitution of 
a substrate processing system according to an embodiment of the 
present invention. As Fig. 1 shows, a substrate processing 
apparatus 2 , which is an apparatus for semiconductor manufacturing 
equipment , substrate cleaning equipment , is provided with a load 
port table 2a in the front thereof to once stop the FOUP 1 that 
has been conveyed, opens and closes the carrier door of the FOUP 
1 and the load port door of the substrate processing apparatus 
2, and brings wafers in and out of the substrate processing 
apparatus 2. The load port table 2a specified in the 
above -described SEMI Standards is a load port table having an 
FIMS surface. Here, FIMS is the abbreviation of the 
"front-opening interface mechanical standard." In Fig. 1, the 
constituting components common to those in Fig. 2 are denominated 
by the same reference numerals and characters as in Fig . 2 . 

An OHT 3 ( conveyer means ) for conveying the FOUP 1 is installed 
above the load port table 2a. As described above, the OHT 3 is 
disposed so as to connect between substrate processing apparatuses 
2. The FOUP 1 conveyed above the load port table 2a by the OHT 
3 is descended to the load port table 2a by the hoisting mechanism 
of the OHT 3 , and set on the predetermined position. The carrier 
door of the FOUP 1 and the load port door of the substrate processing 
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apparatus 2 are opened, and a wafer is brought in or out of the 
substrate processing apparatus 2. 

Immediately under the OHT 3 between the substrate processing 
apparatuses 2 , first falling prevention cover 4 constituted from, 
for example, a netlike cover is disposed. The first falling 
prevention cover 4 plays a role to prevent the FOUP 1 to fall 
further downward when the FOUP 1 is removed from the OHT 3 between 
p the substrate processing apparatuses 2. 

;q 0n the front and the side of the load port table 2a, a second 

Iff falling prevention cover (shield plate) 6 is provided upward up 

in 

W to the location immediately under the OHT 3. On the front of 

the second falling prevention cover 6 , a front door 7 is provided. 
The second falling prevention cover 6 disposed on the side of 

III the load port table 2a is connected to the first falling prevention 

cover 4 immediately under the OHT 3. In Fig. 1, since the rear 
side of the load port table 2a is a region for actually bringing 
wafers in and out through the load port door, by disposing the 
second falling prevention cover 6 on the front and the side of 
the load port table 2a, the load port table 2a is completely 
surrounded by the second falling prevention cover 6. 

Thus , in the vicinity of the load port where the first falling 
prevention cover 4 is interrupted, by providing the second falling 
prevention cover 6 extending from the location above the load 
port table 2a to the location immediately under the OHT 3, the 
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f ailing of the FOUP 1 to the floor is prevented by the first falling 
prevention cover 4 when the FOUP 1 is removed from the OHT 3 at 
a place between substrate processing apparatuses 2; and the 
falling of the FOUP 1 to the floor or the scattering of the FOUP 
1 is prevented by the second falling prevention cover 6 when the 
FOUP 1 is removed from the OHT 3 at a place above the load port 
table 2a. Thus, it is possible to present damage of members and 

U 

13 parts placed under the OHT 3 between the substrate processing 

5 

<0 apparatuses 2 and placed around the substrate processing apparatus 

'■H 2. Also, the safety of operators working in the vicinity of the 

m 

substrate processing apparatuses 2 can be improved. When the 

b 

i«j FOUP 1 is manually brought in or out of the load port table 2a 

3 

Si without using the OHT 3 , this can be performed by opening or closing 

O 

III the front door 7 provided on the second falling prevention cover 

6. 

Next, a method for bringing the FOUP 1 in and out of the 
load port table 2a synchronized with the open/close lock mechanism 
of the front door 7 will be described in detail. When the 
predetermined processing of a wafer in the substrate processing 
apparatus 2 has been completed, the completion of processing is 
reported from the substrate processing apparatus 2 to upper 
control device. The upper control device, when receiving the 
report, transmits the request to bring out the FOUP 1 to the OHT 
3. The OHT 3, when receiving the request, checks whether the 
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front door 7 of the second falling prevention cover 6 is open 
before starting the operation to bring out the FOUP 1. If the 
front door 7 is not open, the front door 7 is held closed by locking 
with the door lock device 5 before starting the operation to bring 
out the FOUP 1 . When the operation to bring the FOUP 1 out of 
the load port table 2a is completed, the lock of the door lock 
device 5 of the front door 7 is released. 

I* 

13 When the OHT 3 conveys the FOUP 1 to the location above the 

13 

*ff load port table 2a of the next substrate processing apparatus 

H- 

2, the OHT 3 checks that the front door 7 of the second falling 

il 

prevention cover 6 of the substrate processing apparatus 2 to 

b ■ 

LU which the FOUP 1 is brought is not open. After the front door 

Q 

*J 7 is held closed by locking with the door lock device 5 before 

Q 

starting the operation to bring out the FOUP 1, the FOUP 1 is 
descended toward the load port table 2a of the substrate processing 
apparatus 2 to which the FOUP 1 is brought. After the FOUP 1 
is descended to the load port table 2a, the lock of the door lock 
device 5 of the front door 7 is released. 

The above -described synchronization of the conveyance of 
the FOUP 1 with the open/close lock mechanism of the front door 
7 is achieved by letting both the door lock device 5 of the front 
door 7 and the OHT 3 recognize mutual interlocking signals, so 
as to permit either manual or automatic operation to transfer 
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the FOUP 1 to the load port table 2a, and by letting them transmit 
and receive the interlocking signals. 

Thereby, the front door 7 can be locked when the FOUP 1 is 
brought in and out of the load port table 2a, and the prevention 
of the interference of the FOUP 1 manually brought in or out by 
an operator and the FOUP 1 automatically brought in or out by 
the OHT 3 can be ensured. 

I* 

O The front door 7 may also be locked before the FOUP 1 is 

13 

brought above the load port table 2a of the next substrate 

m 

yQ processing apparatus 2. In other words, the manual feeding of 

11 

, the FOUP 1 can be prohibited by locking the front door 7 of a 

a 

m specified substrate processing apparatus 2 at a time when the 

Q 

j^j upper control device specifies a substrate processing apparatus 

in 

2 as the next destination of delivery. Therefore, when the FOUP 
1 is brought in or out of the substrate processing apparatus 2, 
the interference of the FOUP 1 conveyed by the OHT 3 and the FOUP 
1 manually fed can be surely inhibited. 

According to this embodiment, as described above, since the 
first falling prevention cover 4 is provided along the OHT 3, 
and the second falling prevention cover 6 is provided so as to 
surround the load port table 2a, the falling of the FOUP 1 can 
be prevented, the damage of members disposed under the OHT 3 or 
in the vicinity of the substrate processing apparatus 2 can be 
inhibited, and the safety of operators can be improved. Also, 
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by synchronizing the location of the FOUP 1 conveyed by the OHT 
3 and the open/close lock of the second falling prevention cover 
6, the interference of the FOUP 1 being automatically conveyed 
with the FOUP 1 being manually fed or taken out by an operator 
can be prohibited. 

Also, since the upper control device instructs the OHT 3 
to convey the FOUP 1 to the substrate processing apparatus 2 of 

|* 

13 the next destination, and the front door 7 of the substrate 

13 ' 

jO processing apparatus 2 of the next destination is locked by the 

door lock device 5, the operator is not allowed to open the front 

IB 

door 7 to feed another FOUP 1 before the FOUP 1 to be conveyed 

■P 

Ly is brought to the next substrate processing apparatus 2 . 

(13 

\! Therefore, the interference of the FOUP 1 conveyed by the OHT 

s 

!? W 3 with the FOUP 1 manually fed by an operator can be avoided, 

and efficient conveying can be continued without disturbing the 
conveying schedule determined by the upper control device. 

The OHT 3 , when conveying the FOUP 1 , may hold not only the 
top flange la of the FOUP 1, but also the side rail lb at the 
same time in case the top flange la is damaged. Also in this 
embodiment , although a semiconductor substrate having a diameter 
of 300 mm is exemplified as a specific example of the semiconductor 
substrate to be inserted in the FOUP 1 , and the processing apparatus 
and the processing system for a substrate having a diameter of 
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300 mm is shown, the present invention can also be applied to 
other substrates, such as glass substrates for liquid crystals. 

Since the present invention is constituted as described above , 
the following effects can be achieved: 

Since a shield plate is provided so as to surround the load 
port table, the falling or scattering of a wafer carrier can be 
prevented even if the wafer carrier is disconnected at the location 

□ above the load port table. 

O 

'0 Since a wafer carrier can be ascended or descended by a 

?=& 

conveyer means within a region surrounded by the shield plate, 

m 

the wafer carrier can be surely brought in or out of the load 

b 

y port table. 

urn 

S| When the wafer carrier is brought in or out of the load port 

|3 

III table , since the lock mechanism is operated to keep the door closed , 

the interference of the wafer carrier conveyed by the conveyer 
means with the wafer carrier manually brought in or out can be 
inhibited. 

Since the door is kept closed when the wafer carrier conveyed 
from the other processing apparatus arrives at the location above 
the load port table , the manual feeding of the other wafer carrier 
can be inhibited while the former wafer carrier is fed on the 
load port table. 

Since a wafer carrier can be brought in or out manually through 
the door when the lock mechanism is not operated , the wafer carrier 
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can be brought in not only automatically, but also manually as 
required. 

When a substrate processing apparatus in which a wafer carrier 
is brought is specified, since the above-described door of the 
substrate processing apparatus is kept closed, interference with 
the wafer carrier manually brought in can be inhibited. 

Obviously many modifications and variations of the present 
invention are possible in the light of the above teachings. It 
is therefore to be understood that within the scope of the appended 
claims the invention may by practiced otherwise than as 
specifically described. 

The entire disclosure of a Japanese Patent Application No. 
2001-66041, filed on March 9, 2001 including specif icat ion, claims 
drawings and summary, on which the Convention priority of the 
present application is based, are incorporatedherein by reference 
in its entirety. 



